
Systematic Review and Meta-Analysis

1

Medicine®

Effects of acupuncture and pelvic floor muscle 
training on bladder dysfunction after spinal cord 
injury
A meta-analysis
Y.T. Zang, Master degreea, M.J. Bai, Master degree candidateb, L. Wang, Undergraduate courseb ,  
M.X. Zhang, Undergraduate coursec, L. Li, Master degreea,* 

Abstract 
Objective: We aimed to systematically review and quantify the association between acupuncture and pelvic floor muscle 
exercise and bladder dysfunction rehabilitation in individuals with spinal nerve injury.

Methods: A meta-analysis was conducted using an evidence-based nursing analysis method based on clinical evidence. China 
National Knowledge Infrastructure, PubMed, VIP database, Wan Fang database, Cochrane Library, and other databases were 
searched by computer from January 1, 2000 to January 1, 2021. The literature was searched for clinical randomized controlled 
trials on acupuncture stimulation, pelvic floor muscle function training, and bladder function recovery training after spinal cord 
nerve injury. Two reviewers independently used The Cochrane Collaboration recommended randomized controlled trial risk of 
bias assessment tool to evaluate the quality of the literature. Then, the meta-analysis was performed using RevMan 5.3 software.

Results: A total of 20 studies were included, with a total sample size of 1468 cases, including 734 patients in the control group 
and 734 patients in the experimental group. The results of our meta-analysis showed that acupuncture treatment [OR = 3.98, 
95% CI (2.77, 5.72), Z = 7.49, P < .001] and pelvic floor muscle treatment [OR = 7.63, 95% CI (4.47, 13.04), Z = 7.45, P < .001] 
was statistically significant.

Conclusion: Acupuncture and pelvic floor muscle exercise are effective intervention and treatment methods, which have 
obvious effects on rehabilitation treatment of bladder dysfunction after spinal nerve injury.

Abbreviations: BD = bladder dysfunction, SCI = spinal cord injury.
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1. Introduction
Bladder dysfunction (BD), also known as neurogenic blad-
der, is a common complication after spinal cord injury (SCI), 
mainly characterized by difficulty in urine storage, urination, 
or both.[1] Complications such as urinary tract infection, uri-
nary calculi, hydronephrosis, and even renal failure are the 
main causes of death in patients with SCI in the middle and 
late stages.[2] This seriously endangers the health and quality 
of life of patients. Acupuncture, as a traditional Chinese med-
icine technique that can stimulate healthy qi and regulate one-
self, plays a bidirectional, benign and holistic regulating effect 
of excitation and inhibition on central and peripheral nerve 
injury, so as to promote organ function recovery. In 1979, the 
World Health Organization drew up a list of 47 diseases that 

could be treated with acupuncture, including SCI and neu-
rogenic bladder.[3] As a low-risk, noninvasive and interactive 
rehabilitation method, pelvic floor muscle training can effec-
tively improve pelvic floor muscle tension, enhance patients’ 
ability to control urine and feces, and improve urinary reten-
tion and urinary incontinence.[4] Acupuncture and pelvic floor 
muscle training, as “green therapies,” have the advantages of 
quick efficacy, fewer side effects, and high safety.[5] Therefore, 
relevant studies have shown an upward trend in recent years. 
However, for a single study, the sample size observed is small 
and relevant evaluation indicators are scattered. This study 
aims to systematically evaluate and analyze multiple indepen-
dent randomized clinical trials with the same research purpose 
through meta-analysis. This study hopes to further summarize 
and demonstrate the important role of acupuncture and pelvic 
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floor muscle training in BD after SCI and explore whether they 
can achieve the purpose of clinical nursing: Avoid infection, 
reduce urinary retention, protect renal function and improve 
patients’ quality of life. Our aim is to provide a basis for clini-
cal nursing of neurogenic bladder.

2. Methods

2.1. Data sources and search strategy

The Cochrane Library, PubMed, China National Knowledge 
Infrastructure, Wan Fang Data, VIP data and other databases 
were searched from January 1, 2000 to January 1, 2021 to 
find relevant studies on the effects of acupuncture and pelvic 
floor muscle training on BD after SCI. The Chinese and English 
search terms were SCI/neurogenic bladder/BD; Acupuncture/
pelvic floor muscle.

2.2. Study selection and eligibility criteria

In brief, studies were eligible for inclusion if they: Study type: 
clinical controlled trial, randomized controlled trial; Subjects: 
patients with BD caused by SCI; Intervention measures: the 
experimental group was treated with acupuncture or pelvic 
floor muscle training combined with basic treatment, and the 
control group was treated with basic treatment.

2.2.1. Outcome indicators. 

 (i) Total effective rate.
 (ii) Residual urine volume of bladder.
 (iii) Maximum bladder capacity.
 (iv) Bladder function score.
 (v) Urination times.
 (vi) Urodynamics.
 (vii) Daily urine leakage times.
 (viii) Urine output (max).
 (ix) TCM syndrome score.
 (x) Bladder pressure.

2.2.2. Exclusion criteria. 

 (i)  Comparison of different intervention schemes of the 
same intervention measure.

 (ii) The same study published by the same author.
 (iii)  The number of study cases is <10, and the total num-

ber of cases is <30.
 (iv) The reported data are incomplete.
 (v)  The outcome indicators are significantly different and 

cannot be combined with other data.

2.3. Study screening and data extraction

To set up the medical evidence-based clinical nursing technical 
team, the team members included: 1 head nurse of rehabilitation 
department as the team leader, 1 rehabilitation doctor as the 
deputy team leader, 2 graduate students and 1 undergraduate as 
the team members. The education requirements were a bache-
lor’s degree or above and proficient in professional knowledge 
related to medical evidence-based clinical nursing techniques.

In the evidence-based nursing group, 2 group members read 
the full text independently, and extracted the basic data in the 
study according to a unified format, such as the author, the total 
number of cases, the number of cases in the experimental group 
and the control group, the way of randomization, the balance 
between groups, curative effect, outcome indicators and so on, 
and sorted out the data in a list. In case of any disagreement 
during data extraction, it can be resolved through discussion or 
by the ruling of the third researcher.

2.4. Quality of evidence assessment

Two researchers independently and strictly followed the Cochrane 
systematic Review manual, used the criteria of clinical random-
ized controlled study bias evaluation, extracted the study objects, 
and protocols from the selected study, carried out rigorous qual-
ity assessment and bias risk assessment, and finally summarized 
the results. The main elements of the evaluation include random-
ness, whether the allocation plan is hidden, blinded, outcome, 
and comprehensive data collection, selective reporting of research 
results, and other potential benefit bias. If the selected study con-
tent met the evaluation criteria, the risk of bias of the study was 
small; If the risk of partial content bias was unclear and there 
were no high-risk items, the risk of study bias was moderate; If 
all the contents did not meet the evaluation criteria, the risk of 
bias was high. In case of disagreement, it was resolved through 
discussion or by the decision of the third researcher.

2.5. Data analysis

RevMan 5.3 software was used for statistical analysis of the 
included studies. χ2 test was used for heterogeneity analysis. 
Summary estimates were obtained with the random-effects-mod-
els if I2 statistics >50%. If I2 < 50%, and the fixed effects model 
was selected. Sensitivity analyses or subgroup analyses were 
performed using RevMan 5.3 software when necessary. In this 
study, the odds ratio data (or value) were selected to analyze the 
correlation strength between disease and exposure. At the same 
time, the 95% confidence interval was calculated, and the “for-
est map” was drawn by data and statistical software to describe 
the results. All tests carried out were 2 tailed taking the P value 
<0.05 as significant.

3. Results

3.1. Study retrieval results

Of 757 citations retrieved by 2 reviewers based on the search 
strategy, 365 valid studies were obtained after reduplicating, 93 
valid studies were reviewed in title and abstract, 73 studies were 
eliminated after detailed reading, and finally 20 qualified stud-
ies were selected for the study.[6–25] (Fig. 1). The selected studies 
were randomized and controlled. Among the included studies, 
12 involved acupuncture therapy and treatment, and 8 involved 
pelvic floor muscle treatment.

3.2. Basic information and study characteristics

A total of 20 relevant studies were included in the study, and all 
20 studies reported the effective rate of acupuncture treatment and 
pelvic floor muscle treatment. A total of 1468 patients with BD 
caused by spinal cord nerve injury were included. The number of 
patients in the observation group was the same as that in the con-
trol group. The basic information of the study is shown in Table 1.

3.3. Bias risk of included studies

A total of 20 studies were included in this review, and all the 
research methods met the inclusion criteria. Among them, 13 did 
not report the specific method of random allocation, and only 1 of 
all the studies reported the relevant information hidden in alloca-
tion. There were 2 reports that did not report the initial experimen-
tal data, indicating incomplete data with high risk. See Figure 2.

3.4. Analysis results of rehabilitation effect of acupuncture 
stimulation on patients with bladder function after SCI

Twelve studies on acupuncture treatment and BD caused by 
SCI (n = 891) were included to analyze whether acupuncture 
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treatment is an effective intervention method for patients with 
BD after SCI. Heterogeneity test showed χ2 = 3.06, I2 = 0% 
(P < .001). The fixed effect model was selected according to chi-
square test and odds ratio results. Sensitivity analysis showed 
that there was little difference before and after analysis, and 

the difference between the 2 groups was statistically significant. 
Odds ratio OR = 3.98, 95% confidence interval [2.77, 5.72], 
combined effect size Z = 7.49. Meta-analysis showed that acu-
puncture had a positive effect on rehabilitation of BD after SCI, 
as shown in Figure 3.

Figure 1. Flow chart of literature screening.
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3.5. Analysis of rehabilitation effect of pelvic floor muscle 
therapy on patients with BD after SCI

Eight studies on pelvic floor muscle therapy and BD caused by 
SCI (N = 577) were included to analyze whether pelvic floor 
muscle therapy was an effective intervention for patients with 
BD after SCI. Heterogeneity test2 = 3.06, I2 = 4% (P < .001). 
The fixed effect model was selected according to the results 

of chi square test and odds ratio. Sensitivity analysis showed 
that there was little difference before and after this study, 
and the difference between the 2 groups was statistically 
significant. Odds ratio, OR = 7.63, 95% confidence inter-
val [4.47, 13.04], combined effect Z = 7.45. Meta-analysis 
showed that pelvic floor muscle therapy had a positive effect 
on rehabilitation of BD after SCI, as shown in Figure 4.

Table 1

Characteristics of clinical trials included in current meta analysis.

Study 

Sample 
(cases)

Randomization 

Balance 
between 
groups 

Included in 
the index 

Interventions Period of 
treatment 

(wk) 
Outcome 
indicators T C T C 

Huang 
2002[6]

32 32 Random Good Efficient Acupuncture Intramuscular 
injection of 

neostigmine meth-
yl- sulfate

4 ①

Hu 2018[7] 27 27 Random Good Efficient Rehabilitation nursing combined 
with acupuncture

Rehabilitation nursing 8 ①②③

Gu 2005[8] 32 32 Random Good Efficient Acupuncture at babao point 
combined with intermittent 

catheterization

Intermittent catheter-
ization

8 ①②

Hou 
2019[9]

32 32 Table of random 
number

Good Efficient Acupuncture at Dong Qi point 
combined with salt separated 
moxibustion at Shenque point

Intermittent catheter-
ization

4 ①③④⑤

Liu 
2020[10]

34 34 Random Good Efficient Rehabilitation training combined 
with acupuncture

Rehabilitation training 8 ①④⑥

Hu 
2015[11]

30 30 Table of random 
numbers

Good Efficient Routine acupuncture with bladder 
trigone intensive acupuncture

Routine acupuncture 4 ①②③⑦⑧

Xie 
2017[12]

28 28 Random Good Efficient Routine bladder function training 
combined with acupuncture

Routine acupuncture 4 ①②④⑦⑧

Luo 
2020[13]

30 30 Table of random 
numbers

Good Efficient Intermittent catheterization com-
bined with acupuncture

Intermittent catheter-
ization

4 ①②④

Yang 
2020[14]

38 37 Random Good Efficient Bladder function training combined 
with acupuncture

Bladder function 
training

8 ①②⑤⑩

Cui 
2016[15]

43 43 Table of random 
numbers

Good Efficient Rehabilitation nursing combined 
with acupuncture

Rehabilitation nursing 8 ①②③

Chen 
2017[16]

80 80 Random Good Efficient Bladder function training combined 
with acupuncture

Bladder function 
training

8 ①⑤⑨⑩

Qiao 
2019[17]

40 40 Random Good Efficient Rehabilitation training combined 
with acupuncture

Rehabilitation training 2 ①②⑤⑥⑨⑩

Liu 
2017[18]

35 38 Table of random 
numbers

Good Efficient Pelvic floor myoelectric stimulation Bladder function 
training

2 ①③⑥

Pan 
2016[19]

43 43 Table of random 
numbers

Good Efficient Intermittent catheterization 
combined with pelvic floor 

myoelectric stimulation

Intermittent catheter-
ization

8 ①②⑥

Wang 
2017[20]

30 26 Random Good Efficient Pelvic floor muscle training 
combined with intermittent 

catheterization

Intermittent catheter-
ization

3 ①②⑧

Guan 
2018[21]

30 30 Random Good Efficient Pelvic floor muscle training 
combined with intermittent 

catheterization

Intermittent catheter-
ization

4 ①⑥

Li 2019[22] 32 32 Random Good Efficient Intermittent catheterization 
combined with pelvic floor 

myoelectric stimulation

Intermittent catheter-
ization

4 ①②③⑥

Zhou 
2020[23]

42 42 Random Good Efficient Pelvic floor myoelectric stimulation 
combined with bladder function 

training

Bladder function 
training

8 ①②⑥

Liu 
2015[24]

40 42 Systematic sam-
pling

Good Efficient Pelvic floor myoelectric stimulation 
combined with routine indwelling 

catheterization

Routine indwelling 
catheterization

4 ①②⑥

Zhou 
2015[25]

36 36 Random Good Efficient Pelvic floor muscle training com-
bined with routine rehabilitation

Rehabilitation training 4 ①②

Note: T is the experimental group and C is the control group. Outcome indicators: ① total effective rate; ② residual urine volume of bladder (RUV); ③ maximum bladder capacity (MBC); ④ bladder 
function score; ⑤ urination times; ⑥ urodynamics; ⑦ daily urine leakage times; ⑧ urine output (max); ⑨ TCM syndrome score; ⑩ bladder pressure.
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4. Discussion

4.1. Analysis of the research results of acupuncture 
treatment on BD after SCI

Based on limited evidence, this analysis showed that the overall 
trend in the treatment of BD after SCI was significantly better 
in the experimental group than in the control group. BD after 
SCI, belongs to the categories of “uroschesisn” and “enuresis” in 
the discussion of traditional Chinese medicine. It emerged from 
Suwen xuan Ming Wu Qi, which revolves around the urological 
disease of bladder.[26] The lesion is located in the bladder. The 
upper part of the bladder is connected with the spleen and lung, 
and the middle part of the triple energizer is closely connected. If 
the bladder gasification is unbalanced, the kidney is evil, causing 
qi stagnation, blocked Qi and blood, and unable to camp Yin 
and Yang. The use of acupuncture in traditional Chinese med-
icine can dredge and close Qi, regulate bladder, benefit kidney 
and consolidate foundation, ameliorate patients’ lower urinary 
tract function and improve patients’ health quality.

Acupuncture is one of the oldest medical practices in traditional 
Chinese medicine. At present, acupuncture has been more and 
more widely used in China to treat neurogenic bladder after SCI, 
because it is a “green treatment plan” with fewer complications.[27] 
Acupuncture treatment still follows the traditional acupoint selec-
tion principle, which mainly combines remote acupoints with 
local acupoints, and the main acupuncture points such as blad-
der Shu, Yin ling quan, San yin jiao, and Zhong ji play a major 
role. Acupuncture at the above commonly used main points can 
help regulate the viscera, qi, blood, and body fluid, strengthen qi 
mechanism and dredge waterways, so as to achieve bladder vapor-
ization and ultimately achieve the therapeutic purpose of bladder 
and urine self-passage.[28] Meanwhile, during the development and 
research process, the special way of acupuncture and moxibus-
tion also shows its advanced nature. Like the matrix selection: The 
structure of acupuncture points, meridians and meridians distri-
bution is 3-dimensional space, which accumulates the lesions in 
the 3-dimensional center, and implements targeted, efficient and 
reasonable treatment according to the matrix rules.[29]

Figure 2. Summary of bias risk. “-” indicates that the possibility of bias is the highest, “?” indicates that the risk of bias is unclear, and “+” indicates that the 
possibility of bias is the lowest. Red represents high risk of bias, yellow represents unclear risk of bias, and green represents low risk of bias.
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In this study, 12 studies and 891 individual cases were 
included on the efficacy of acupuncture on BD after SCI. 
Through the key observation of the experimental group of 
cases, it was found that acupuncture at these points could 
strengthen the bladder muscle strength, promote the relax-
ation of the bladder detrusor muscle, and thus adjust the blad-
der muscles. In modern medical studies, acupuncture at these 
sympathetic acupoints can promote the metabolism of blad-
der damaged tissues, promote microcirculation, relieve local 
retention, reflexively regulate the spinal cord, and promote 
the recovery of spinal segmental control sensitivity, so as to 
restore urodynamics.[30] At the same time, it can also activate 
the excitability of cerebral cortex, promote the generation of 
metabolites of cerebral cortex, and promote the recovery of 
bladder function. This analysis showed that acupuncture treat-
ment in the observation group had a strong advantage over 
conventional rehabilitation training. Acupuncture treatment 
of this kind of patients can stimulate internal self-repair and 
bladder function reconstruction, and achieve relatively normal 
urination function, which is a meaningful treatment plan for 
BD after SCI.

4.2. Analysis of research results on pelvic floor muscle 
therapy for neurogenic bladder after SCI

The analysis of this study shows that pelvic floor muscle ther-
apy has significant advantages over conventional therapy in the 
treatment and rehabilitation of BD after SCI. Pelvic floor muscle 
is the main muscle group distributed around the lower urinary 

tract. SCI leads to the weakening or deficiency of pelvic floor 
muscle strength, which directly leads to the dysfunction of neu-
rogenic organs. Therefore, the training and recovery of pelvic 
floor muscle can effectively improve BD.

Pelvic floor muscle training, also known as “Kegel exer-
cise,” belongs to positive reinforcement behavior correction, 
which mobilizes and adjusts patients’ subjective initiative and 
constructs new healthy behaviors for patients.[31] This training 
conforms to the principle of “balancing the bladder” in the 
treatment of BD, which is to protect the balance of the upper 
urinary tract as the focus of treatment, and establish and main-
tain the treatment mode that does not damage or threaten the 
upper urinary tract. In recent years, pelvic floor muscle electri-
cal stimulation has been widely used in the treatment of this 
disease due to its advantages of low cost and high efficiency.[32] 
Among them, biofeedback electrical stimulation makes patients 
intuitively feel the rhythmic contraction of pelvic floor mus-
cle, which is a better pelvic floor muscle treatment in clinical 
application.[33]

In this study, 8 studies and 577 individual cases were included 
on the efficacy of pelvic floor muscle training for BD after SCI. 
The results of data calculation can fully prove that the thera-
peutic effect of pelvic floor muscle is significantly better than 
that of the control group. Patients with BD caused by SCI can 
directly take the pelvic floor muscle electrical stimulation treat-
ment of the observation group clinically. As a noninvasive form, 
the pelvic floor muscle treatment of the observation group has 
low possibility of adverse events and high degree of coopera-
tion of patients. Moreover, biofeedback electrical stimulation 
reduces the monotony and dryness of rehabilitation training 

Figure 3. Forest map of bladder dysfunction after spinal cord injury treated by acupuncture.

Figure 4. Forest plot of bladder dysfunction after pelvic floor muscle treatment of spinal cord injury.
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and mobilizes the subjective initiative of patients. At present, 
pelvic floor muscle training is considered to be a very important 
and promising treatment method, which has a significant effect 
on the treatment of BD.[34]

5. Limitations
First, there are few studies on urinary control treatment for 
BD after SCI, and the medical research on this treatment is 
not extensive enough. Medical personnel need to make discov-
eries and innovations, and carry out large-sample, high-level, 
multi-center research experiments. Second, the scientific of 
guiding theory, the preciseness of clinical experiments and the 
standardization of operation methods still need to be improved. 
Third, only Chinese and English studies were retrieved, and 
other language studies were not involved, so the results may not 
be comprehensive.

6. Conclusion
Meta-analysis is a comprehensive analysis method that inte-
grates similar independent research, improves the reliability of 
data results, and evaluates the results. Its advantage is to increase 
the efficiency of statistical test through accurate homogeneous 
data analysis, which can help similar studies find differences, 
summarize the reasons, get more scientific and effective results, 
and provide direction and support for clinical nursing.[35] As a 
common complication of SCI, BD has a great impact on physi-
ology, psychology, and social survival. A series of complications 
such as urinary tract infection, urinary calculus, hydronephro-
sis, and even renal failure have become the main causes of 
patients’ late death.[36] This study shows that acupuncture and 
pelvic floor muscle training is an effective treatment for patients 
with BD after SCI, which is the same as the results of indepen-
dent studies. These 2 treatments can improve patients’ bladder 
state and quality of life. They can be widely used in the clinical 
treatment of the disease. Meanwhile, it is hoped that acupunc-
ture and pelvic floor muscle training can be combined for the 
treatment of BD after SCI in the next research process, so as to 
achieve the best treatment plan.
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